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(54)Process for removing fine impurities from a fibrous 



material suspension 



ITZ ^'^^'^ to the removal 

l^r^T^"^^',^. ""^"^ "material suspen - 
ITJ /V^^^"^ P^P®'- '* '"s suited for the re- 
n^val of stcky contamination, m a multi-stage 
wet screening process (3), whereby the reierts 
th^iT'""^'' to the sorting devi<is (7^ l-^ln 
tion (9 ) IS, accordmg to the invention treated In 
Sr S'tXif ' '"^^^ ^ fioiaS 4p 
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[0001] The invention relates to a process for 
removing fine impurities from a fibroSs mSria 
of"SmT ^"^''^ *° introductoor dLuse 
[0002] As is well known, fibrous material sus- 
pensions, in particular those that are reSvied 

manufactunng. contain a more or less larae 

£ nS ^'^^^ '""St be removed 

in the preparation unit. Interfering materials are 
usually removed in various stagis. as mev a? 

stage. Wet screening processes have proven 

t?f P?'*^^- ^ suspension Is directed 

So SnT^ ''^^•^ "^P^^^*«d '""to at least 
tMra fiactior^s. an accepted stock fraction that is 

SL.H^^h'^ ^"^^ '"^»«"^' has been 

rejected because of size. Generallv in n=.7l, 

making jargon, such wet scSSTrotssesTe 
Sns'tSfri: material remove? 

H^rL K '^J®*^ fo or more addi^ 

tonal subsequent screening stages Is also 

s^soSn": ? such'casef Of a mS 

dSL f '^"'*'-stage sorting can be con- 
ducted at vanous points in paper fiber prepara- 

tnis occurs in the process, the finer the screen 

Zl ^" ^^'^^^d- Examples oflSe 
multi-stage wet screening process of the tvoe 
referenced here are shown in the techn cal artTS 
Sorbemng von Altpapierstoff ur Herstellung von 

yvochenblatt fur Papierfabrikation No. 23^4 
1 997. pages 1 1 49 to 1 1 59. ' 
[0003] Although a number of different systems 
?n/'^!2;"^.f ^P^-" suspensions areTnoS^ 
and used, all of the undeslred impurities arC i^S 
always removed from the suspension. In partiCJ- 
lar. v^o' fine sticky contamination, which. evenTn 
t^i^rT^'' f ^"««s great diffi,iiltils In 
the production of paper, can only be removS at 
great expense— if at all. 'emoveo at 

[0004] The invention relates to tfie task of cre- 
ating a process, whereby, it is possible to remove 
thf™ ^"1?""* °' ""P^frt'es while keejng 

Ssse^Uht Sar^^^^^^^ ^'"'^ 
[0006] In the multi-stage wet screening orocess 
referenced here, the rejects from the pKS^ 



f Jir^if °^ Recycled Paper Material 



5 sorting stage are introduced to the intake of th*. 
subsequent sorting stage. Therebrone <Sn 

diS *den?nH?"^''*^ accepLToc^'l 
SrS'o °" ^®*her it comes from 

?e suTe ?' ^"bsequent stages. And to 

70 oe sure, ttie contaminant level of the accented 
s ock generally increases from stage to Si t 

lie SM? ""'r^ 9°°*^ « selSivit^ afpoi- 
sib e for the sorting devices, one must assume 
that in such technical processes a certa r^S 

matenal to be sorted out will remain in the ac 

S2 f^fe *° ^"^^ aforeme"nS,J?d in" 
^fnf M ^"taminant level fj-om stage to 
stage the accepted stock in the last staoe 
20 «,nta,n the comparably highest arioun? of fnt^r 
fenng matenal. This holds particulariy tme for 
.nterfenng materials that are very fine or mat do 
not have a stable fbnrt and can easily remain in 
25 ^"^^J^^ f """9 screeSng pr^ 

i^fhl 1 T'l" '"Stances, the contaminant level 
in tfie accepted stock from the sorting device 
|s not the last stage can be ttie highest T^ltS 
be discussed in more detail 

30 iSnn'^''^"^^. P'^'^ss according to the 
30 invention, a particularly economical means has 
been found to quantitatively remove fuch fine 

ShTtr ■^'■^ *^^«s advantage of the 
fact ttiat the amount of accepted stock d«;reases 
r""' stage to stage while the amount ofTnterS^ 
35 mg matena increases. Even tfie afbrementioSf 
fine interfenng material, which cannot alSste 
removed completely by means of the vi^t scJLn 
■ng process can be particulariy eSvely^e-" 

40 thaMhi'^'^r °^ " ♦'°*^«°" process provided 
40 hat ttie interi'enng material is hydrophobic This 

Sfm' ^'«^,'«^y' the aforementioned stSy 
i?C?ed7hS- '""'^ '"=*^"^s a flotation stej 
IS used that functions selectively, tiiat is the hv 
drophilic fibers remain in the accented 2o*l a„rt 
45 only the interfering material is c^SSa tedli^Je 
flotation foam. Such selective flotation processed 
are well known, and do not have to be d scussid 

SS to^''?*"^*''^ ^"^P«"^'°" 'sTrepared 
pnor to the actual flotation, so that as larae a 

tKn^■s^o^H^*^^l""^ mateniloSed 
inerein is floatable. Such preparation can b*. 
done mechanically or chemically Fo examole J 
IS possible and appropriate for the sSfeSS^ 
of the matenal to be floated off to be lncre?s^ 
55 usmg chemical means, to increase its hyS-oph^ 

[0008] The invention and its advantaqes are 
descnbed using exhibits. Wherein- ^ 

Fig.1 f basic process scheme to execute 

the process; 
Figs. 2 -7 variants of tiie process 

J"!'^: ^ sees the process divided 
into individual stages: dispersion 1 ore 
freatinent 2. wet screening 3. flotation step 4 and 
otfier processing 5. It Is known that durinq d"^ 
pers^ the paper fiber is mixed with S atd 
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to the extent that a pumpable and if possible a 
fibe free suspension results. Usually Te or^ 
treatment (2) Is also peribnned earfy j'e usT^ 
?emnwT'T^" °' At this point Se 

S^J^^- f"^ ^'^ P°'"* tfie process, the dis- 
persal can also be well advanced. The materii 
can be well fiberized and thus optima ly paired 
or wet screening. Dispersion and pr^tfeS 
(2) are usually not separate, as is shown here for 

stage screening process 3. m the examn ^ 
shown^ this contains three sorting devicS 7 T 
f . TTie sorting devices usually contain at 

pensfoTI"'^;^' ''^'''^ in^ming su2 

or g and the reject fraction 8 or 8- or 8" TTie 

on^lr^ ^® screening process 3 refer- 
enced here is three staged The accent J^ TzL 
fraction 9- is treated in the last s1ag?|?n a flS? 
ion step using a flotation cell 12. T?,efinlint2: 
fenng material is removed as completely as pS: 
siDle m the reject fraction 11 and the cleaned 
fiber suspension arrives for further pricessTng 5 
as the accepted stock fraction 10 together ^th 
^'^^P*®'^ Stock fraction 9. 9^ * 
10011] In many instances the example of a 
J^ree^age wet screening process seleS Sere 

sense BuHhl'" ^nd economfc 

stenr^c h 2re also other conceivable in- 
is sh?wnt! ^o'^^P" «*«9«« suffice. Ls 
selJSed Th'^- 1 °' ♦f'^ee stages are 

fioSlnH obviously depends on the condi^ 
tions and requirements. 

'! ®^s''y ^^asible to combine the 

penultimate stage with a flotation stage. Thte <Sn 
mprove the process for those instances S 
SLnJ"? ',"^^'""9 '"Atonal is contained rfhe 
accepted stock in the penultfmate stage. Such a 

stances, when the last stage 6 is perfomied so 
*a only a relatively small amount of interfering 
matenal remains in the accepted stock fie Sv 

won of the accepted stock fraction from th*. 
penult, mate stage alone could sufS ^ 
[0013] One could also direct the acceoted 
stock fraction 9" from the second Sage tha^f 
the sorting device T together with the acceptS 

tirceKd°"J r°'" ^ to '^^^^ 

oni^ 11®* '* '^ofrespondingly larger. 

Sr^?. '"^h^e-^bodiment according to Fig 4 a 

Stock il'mf°" !f *° ""P™^« 
7- afe ^InlL'®^"** "^^^ sorting devices 

/ are linked consecutively with respect to the 
accepted stock and the cor^bined rejeWs' are 



Si *l'n"?hV°'""3 ^^''^ ^"^ to the last 

® shows a recognized process 
K^"!" ^ '"""'-st^ge wet screening p^cess 
Therein the reject 8" from the last stage 6 is S 
froduced to a further sortina device i"? 

'^o*:'' ^"^^«s together with the releS 
r SZ. .ir/'^ "i^^ to the sorting devS 
L .2^ I* ®- "^^ reject fraction 14 from 
15 em S ^'"l,'! fro"' the s?s 

idditinS '^^scade system results in 

addihonal expense for just a two stage wet 

eSLr thll^''^'^^'- ^P^'^' instance? hoi 
ever, this can offer advantages 

20 fere'lfitht^f'^''''"'^- ^^^^"tage can also be of- 
rered tf the process is varied so that the acceoted 
stock fraction 9" from the last two stages 6 
IS cleaned in a flotation step 4. Fig 6 shorn 

those set tot"'"- S-"- -considerations 
25 nif^ o * connection with Fig. 3 could 
^i„^^'?^'"^'"®'y that the accepted itock^c 
ton cou d contain too high a level of impurSs 
even in the penultimate sorting device fS 

SraJSfhe'rTr'''"^*^ sorting'stage can be r^n 
r,n ^ throughput as this is still cleaned as 

7^T.i^°^\ '^^'^^ fi"^' sorting device 
mi?l 7 "k"^" "^o^^ ^^^ctively. 

IUU17] Fig. 7 shows a particular embodiment of 

L«r, nfiH®"'"'®"* 2. According thereto atege 
35 frni '"^ particles can be removid 

S^adv UnT suspenslon-aT Jas 

S tL !fr "'scussed-by means of flotation. 
Then the process according to the invention in 

40 KLll .'"^i®"^'- '* '^^s been shown that 
40 We flotation step 4 is particulariy effective if it can 
focus on interfering material that is nofprinS 
mk but IS floatable. This primarily relates ?o tS 
adhesive and hot melt interfering matenal i e 

45 SS^'^S^T "^'-^^ ^PP'-^ to P^"«"9 
fe«^emS "l/^-^oved more easily with 
rawer chemicals. This spedal focus on stickv 
con amination is naturally easily possible if 
pnntmg inks have to be removed' i^ raw mat^ 
nals for packing papers raw mate- 

^ i2 nrJ^ effectiveness of the 

sorbng process is greatly affected by the densit^ 
of the material and the size of the screen pori? 
It IS also usual to sort the fibrous material sul' 

55 «es" of^JTv "'■f "^h mateS densl 

mm !^ ^""^ screen pores of approximately 2 
mm and a another point with slits of a S of 

2 si f« nf?; ^'s° possible when sorting 

with slits of approximately 0.2 mm vnde. 
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This leads to a relatively large mass flow rate 
with good sorting quality and therefore to an od- 
timum operation in the technical and economical 
sense. 

Patent Claims 



1. 



Process to remove fine contaminates from a 
fibrous materia! suspension (S), in particular 
a fibrous material suspension containing re- 
qrcled paper, whereby the fibrous material is 
cleaned after suspending in water, the so- 
called dispersion (1) and a possible pre- 
treatment (2) in a multi-stage wet screening 
process (3). whereby at least two. preferably 
three screening devices (7. 7'. 7") are con- 
nected to each other so that the reject frac- 
tion (8, 8') removed from the screen is intro- 
duced to the attached screening devices Cr 
7 ) until the last stage (6) of the wet screen- 
ing process is reached, whereby the reject 
fraction (8") is removed. ^ 
wherein at least one accepted stock fraction 
(9 . 9 ) from at least one of the stages follow- 
ing the first stage is cleaned by at least one 
flotaton step, whose reject fraction (11) con- 
tains a major portion of the impurities and 
whose accepted stock fraction (1) contains 
the ovenwhelming portion of the fibers. 

The process in accordance vwth claim 1 
wherein, the accepted stock fraction (9' 9") 
that exhibits the highest portion of floatable 
interfenng material, is cleaned in a flotation 
step. 

Tlie process in accordance with claim 1 or 2 
wherein the accepted stock fraction (9' 9") 
of the last stage (6) is cleaned in a ftota'tion 
step. 



4. The process in accordance with claims 1 2 
or 3. 

wherein the accepted stock firaction (9") of 
he last two stages (6'. 6") is directed to the 
last flotation step (4). 

5. The process in accordance with claims 1 2 
3 or 4. ' ' 

wherein the accepted stock fraction (9' 9°) 
that IS not cleaned in the flotation step (4) is 
combined and led directly to the further 
processing (5). 

6. The process in accordance with daim 5, 



3. 



6 



7. 



8. 



wherein the accepted stock fraction (10) of 
the flotation step (4) is led to the remaining 
accepted stock fraction. 

The process in accordance with the afore- 
mentioned claims 

wherein a pre-treatment stage (2) is per- 
formed in which printing ink partides are also 
removed. 

The process in accordance with the afore- 
mentoned daims, 

wjierein the flotation step (4) is performed 
without chemicals that are spedalized for the 
removal of printing inks. 

The process in accordance with the afore- 
mentioned daims, 

wherein the flotation step (4) is conducted 
pnmanly without flotation chemicals. 

The process in accordance with the afore- 
mentioned daims, 
wherein closed pressure sorters are used as 
screening devices (7. T, T"). 

11. The process in accordance with claim 10 
wherein the pressure sorters are equipped 
with screens whose open screen pores con- 
tain slits having a width between 0.08 and 
0.5 mm. 

12. The process in accordance with daim 10 
wherein, the pressure sorters are equipped 
with screens whose screen pores are holes 
having a diameter between 0.8 and 3 mm. 

if or'12'*'^ ^^'^^"^ claims 10. 
wlierein the dry content of the fibrous mate- 
nal suspension (S) in the first stage of the 
wet screening process (3) is set at a value 
between 0.6 and 2.5%. 



9. 



10. 



14. 



15. 



If® PJ^c®ss in accordance with daims 10, 

wherein the dry content of the fibrous mate- 
nal suspension (S) in the first stage of the 
wet screening process (3) is set at a value 
between 2 and 4%. 

The process in accordance with the afore- 
mentioned daims, 

wherein the flotation step (4) is peri'ormed in 
a selectively functioning flotation cell (12) 
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16. The process in accordance with the afore- 
mentioned claims. 

wherein the suspension to be cleaned (S) 
contains sticky contamination. 

o 

7. The process in accordance with the afore- 
mentioned claims, 

wherein the suspension undergoes a 
chemical treatment prior to or during the fio- io 
tation step, whereby the surface activity of 
the interfering material, in particular the 
sticky contamination, is increased. 

B. The process in accordance with the afore- 15 
mentioned claims, 

wherein the fibers are dispersed prior to the 
flotation step (4). 

>. The process in accordance with the afore- 20 
mentioned claims, 

wherein the fibers are dispersed prior to the 
wet screening process (3). 

I The process in accordance with claims 18 or 
19, 

wherein during dispersion a specific energy 25 
of at least 20 kWh/to is transferred to the fi- 
bers. 
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